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ABSTRACT 

Background: Like other viruses, hepatitis C virus (HCV) needs constituents of host cells to proliferate and iron is 
considered as one of the most important constituents. So, chronic HCV often appears to be associated with disturbances 
in iron homeostasis. Objective: The aim of this study was to evaluate the iron metabolism dynamic changes in response 
to direct antiviral agents (DAAs) among Egyptian chronic HCV patients. 

Patients and Methods: This prospective cohort study was conducted on 180 subjects, 150 of them had chronic HCV 
whom received different DAAs regimens at one of the specialized HCV treatment facilities (Group A), as well as another 
30 healthy volunteers (Group B), in the period from January 2017 to September 2018. The study was approved by the 
medical ethics committee of Al-Azhar University Hospitals and a written informed consent was obtained from all 
patients. Result: Before treatment, serum iron, ferritin, transferrin saturation and triglycerides were significantly higher 
among HCV patients when compared to controls (p<0.001), while serum TIBC, transferrin, hepcidin, hepcidin/Ferritin 
ration, cholesterol were significantly lower in HCV patients in comparison with controls (p<0.001). Following treatment 
with DAAs, serum iron, ferritin, transferrin saturation and triglycerides were significantly decreased. On the other hand, 
serum TIBC, transferrin, hepcidin, hepcidin/Ferritin ration and serum cholesterol were significantly increased. The 
improvement of HbAIc was associated with an improvement in iron overload parameters. Conclusion: Rapid decrease 
in serum ferritin during IFN/RBV free treatment may reflect a quick regression of inflammation after inhibition of viral 
replication. The improvement in the iron parameters associated with improvement in triglyceride and glucose 
metabolism may also suggest an improvement of metabolic functions of the liver following HCV eradication. 
Keywords: HCV, Hepcidin, Iron, Lipid, DAAs. 


INTRODUCTION accumulation in chronic HCV may provide new tools 
Hepatitis C virus (HCV) is a blood-born pathogen for the management of chronic HCV or for the 
and it is a significant global health concern in many prevention of its complications or both. Many 
countries including Egypt ®. Following the acquisition hypotheses have been advanced to explain the 
of the virus, acute HCV infection can progress to accumulation of iron in chronic HCV, including local 
chronic infection, which is associated with several release of iron from necrotic hepatocytes, incidental 
morbidities, such as liver cirrhosis and cancer. HCV- carriage of hemochromatosis mutations and HCV- 
related morbidity strains healthcare systems worldwide, induced perturbation of liver iron homeostasis either 
with approximately 71 million people chronically directly or indirectly through immunologic and host 
infected globally. Direct-acting antivirals (DAAs), a response. With the discovery of hepcidin, the liver has 
highly efficacious HCV treatment, can clear HCV emerged as the central organ in the regulation of 
infection and may substantially reduce disease burden systemic iron homeostasis ®. Serum hepcidin and 
®©, As such, global targets have been set by the World hepcidin/ferritin ratio were significantly lower in 
Health Organization (WHO) to eliminate HCV chronic HCV patients than negative persons “, 
infection by 2030 ©. Following interferon therapy, both hepcidin and 
Iron is an essential micronutrient for the human hepcidin / ferritin ratio were elevated “. Elevated 
body. It has important roles in oxygen transport, serum ferritin level is common in patients with chronic 
oxidative phosphorylation and other enzymatic HCV and predicts poor response to treatment with 
functions ®. The liver produces the majority of proteins pegylated interferon and ribavirin“, Rapid decrease in 
involved in iron metabolism including hepcidin and serum ferritin during interferon/ ribavirin free treatment 
transferrin. The main characteristic of transferrin is its may reflect rapid regression of inflammation after 
ability to reversibly bind iron which allows it to be a inhibition of viral replication ©». 
cellular iron donor or iron acceptor ©, Chronic infection causes iron accumulation by 
Chronic HCV patients frequently develop mild to hepcidin suppression which has been proposed as major 
moderate iron overload ©. Many experimental and mechanism responsible for causing glucose intolerance 
clinical studies suggest that, excessive iron in chronic by influencing insulin signaling. The accumulated iron 
HCV is a cofactor promoting the progression of liver causes increased glucose production by hepatocytes, 
damage and increasing the risk of fibrosis, cirrhosis and increased fatty acid oxidation and decreased glucose 
HCC 78, Elucidating the mechanism (s) of iron oxidation in skeletal muscles and adipocytes and altered 
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levels of adipokines in adipocytes. Furthermore, it 
causes oxidative stress, a factor independently 
responsible for causing insulin resistance. 

The resultant hyperinsulinemia then causes rapid 
iron uptake by liver since insulin redistributes 
transferrin receptors from an intracellular compartment 
to cell membrane and further exacerbates iron overload 
(12,13,14,15) Exacerbation of oxidative stress by 
hepatocyte iron overload results in damage to the cell 
membranes, DNA instability and mutagenesis. The 
exacerbation of HCV-induced oxidative stress with 
accompanying HCV-related impairment of antioxidant 
defense may promote hepatocarcinogenesis ”. 


AIM OF THE WORK 

The aim of this study was to evaluate the iron 
metabolism dynamic changes in response to direct 
antiviral agents among Egyptian chronic HCV patients. 


PATIENTS AND METHODS 

This prospective cohort study was conducted on 
180 subjects; 150 patients with chronic HCV who 
received different DAAs regimens at New Cairo Viral 
Hepatitis Treatment Center “9, one of the Egyptian 
specialized HCV treatment facilities (Group A), in the 
period from January 2017 to September 2018. 
Regarding the given treatment regimens, twenty 
patients received paritaprevir (150 mg), ombitasvir 
(25mg) and ribavirin, fifty-five patients received 
sofosbuvir (400 mg) and daclatasvir (60 mg), twenty 
patients received sofosbuvir (400 mg) and simeprivir 
(150 mg), and fifty-five patients received sofosbuvir 
(400 mg), daclatasvir (60 mg) and ribavirin. In addition, 
another thirty (30) healthy persons matched for age and 
sex were also included in the study as a control group 
(Group B). 
Ethical approval: 
The study was approved by the medical ethics 
committee of Al-Azhar University Hospitals and a 
written informed consent was obtained from all patients. 
Anti-viral treatments were chosen according to the 
standardized protocol issued by Egyptian National 
Committee for Control of Viral Hepatitis”. 

All patients were subjected to routine pretreatment 
assessment including clinical evaluation, complete 


blood count, AST, ALT, bilirubin total and direct, 
serum albumin, prothrombin time and INR, anti-nuclear 
anti body, thyroid stimulating hormone, Abdominal 
ultrasonography, Fib-4 score, viral markers including 
HCV antibody by third generation enzyme linked 
immune sorbent assay (ELISA), hepatitis B surface 
antigen by third generation ELISA, and quantitative 
HCV RNA by PCR for group A patients (150 patients). 
As well as, serum iron, total iron binding capacity, 
ferritin, hepcidin, transferrin and alpha-fetoprotein, 
fasting blood sugar, total cholesterol, HDL, LDL and 
triglycerides. HbAlc for diabetic patients. The 
assessment during and at the end of treatment for 
chronic HCV patients include the following, serum iron, 
total iron binding capacity, ferritin, hepcidin, transferrin 
and alpha-fetoprotein, fasting blood sugar, total 
cholesterol, HDL, LDL and triglycerides for all patients 
will measure at weeks 4 and 12 after starting the 
treatment for all patients. HbAlc for diabetic patients 
only at 12 weeks in relation to DAAs. 


Statistical analyses 

Data were tabulated, coded then analyzed using 
the statistical package for social science (SPSS; Version 
23.0; Chicago, IL, USA), where descriptive data 
reported as mean + Standard deviation (SD) and 
analyzed using t student or t paired. One-way analysis 
of variance (ANOVA) used to compare between more 
than two groups of numerical data. Statistical analysis 
included Pearson Correlation coefficient. A probability 
value (p- value) < 0.05 was considered statistically 
significant in all analyses. 


RESULTS 

The age of chronic HCV patients was 46.52 + 
(11.71) years and the age of healthy subjects was 47.97 
+ (11.45) years. No significant difference was seen 
between HCV patients and healthy subjects regarding 
age. Considering the complete blood count elements, 
liver function tests and kidney functions tests, there 
were Statistically significant difference between both 
groups regarding platelet count, ALT and AST (P< 
0.001). No significant difference was seen between 
HCV patients and healthy subjects regarding sex and 
diabetes mellitus prevalence Table (1). 


Table (1): Baseline demographic and laboratory parameters of studied persons. 





















































HCV (n=150) | Healthy group (n=30) | Difference 95% CI P 
Mean +SD Mean +SD Lower | Upper |t student 

Age 46.52 | 11.711 47.97 11.455 -1.45 -6.05 3.16 -0.620 0.536 
BMI 28.1256 | 3.450 29.247 5.131 -1.12 -3.59 1.35 -0.897 0.371 
Hb 13.793 | 1.0421 13.713 0.732 0.08 -0.24 0.40 0.501 0.619 
WBC 6.256 1.207 7.0597 1.77091 -0.80 -1.66 0.05 -1.847 0.066 
PLT 214.12 8.89 328 62.018 -113.88 | -139.35 | -88.41 -8.396 | <0.001 
ALTAU/L) 50.06 | 5.797 27.33 2.692 23.82 17.39 30.25 7.310 <0.001 
AST(IU/L) 49.08 3.919 25.07 5.356 24.50 18.59 30.41 8.176 <0.001 
Albumin g/dl | 4.153 | 0.4707 4.237 0.2953 -0.08 -0.22 0.05 -1.269 0.209 
Bilirubin mg/dl} 0.8049 | 0.039 0.6587 0.17988 | 0.1462 | 0.05434 | 0.23806 | 3.159 0.002 
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Significant differences were found between HCV patients and healthy subjects regarding baseline serum 
iron, TIBC, transferrin saturation (TS), transferrin, ferritin, hepcidin and hepcidin/ ferritin (H/F) ratio (P < 
0.001), (Table 2). Although the mean serum iron, TS and ferritin values were significantly higher in HCV 
patients, the TIBC, transferrin, hepcidin and H/F ratio values were significantly lower in HCV patients in 
comparison with healthy subjects. (Table 2). Significant differences were found between HCV patients and 
healthy subjects regarding baseline serum total cholesterol, HDL, LDL and triglyceride levels (P < 0.001), 
(Table 2). Average total cholesterol, HDL and LDL values were significantly lower in HCV patients while 
the average triglyceride was significantly higher in HCV patients (table 2). The mean (SD) fasting blood sugar 
(FBS) value was 103.45(32.02) mg/dl among HCV patients and 96.87(9.62) mg/dl among healthy subjects 
(table 2). Yet HbAIc levels were7.88 (0.67) % and 7.33(0.45) % among HCV patients and healthy subjects 


respectively (Table 2). 


Table (2): Baseline iron, lipid and sugar profiles of included subjects. 
























































HCV (n=150) | Non-HCV (n=30) | Difference 95% CI t student P 
Mean | SD Mean SD Lower | Upper 
Iron (ug/dl) | 149.69 | 16.07 | 135.13 | 4.92 14.56 8.70 | 20.41 | 9.153 | <0.001 
TIBC (ug/dl) | 319.79 | 24.25 | 349.27 | 8.89 -29.48 | -38.34 | -20.60 | -11.513 | <0.001 
TS % 47.28 | 7.46 | 38.70 1.34 8.58 5.88 | 11.28 | 13.043 | <0.001 
ee 243.64 | 28.06 | 277.47 | 16.07 -33.83 44.28 | -23.38 | 7-988 | <0.001 
ang 26739 | 9.03 | 95.70 | 22.15 | 171.69 | 138.99 | 204.39 | 70466 | <0.001 
oak: 5.81 | 1.55 | 11.05 1.74 -5.24 6.00 | -448 | 22775 | <0.001 
H/F Ratio | 3.03 | 0.09 | 1228 | 3.91 -9.25 -10.53 | -7.97 | -12.212 | <0.001 
Cholesterol -5.764 
nela 163.67 | 18.56 | 176.00 | 8.26 -12.33 | -16.57 | -8.08 <0.001 
HDL (mg/dl) | 39.38 | 3.06 | 43.97 | 3.03 -4.59 -5.79 | -3.38 | -7.514 | <0.001 
LDL (mg/dl) | 92.99 | 17.51 | 105.96 | 8.75 -12.97 | -17.24 -8.71 | -6.053 | <0.001 
LDL/HDL | 237 | 048 | 243 0.31 -0.05 -0.23 | 0.13 | -0.593 | 0.554 
res 156.53 | 13.37| 130.37 | 13.46 | 26.17 | 20.88 | 31.45 | 77" | <0.001 
* 
HbA1c* % 788 | 0.67 | 7.33 0.45 0.55 -0.27 | 137 1.361 | 0.184 
for diabetic 
FBS (mg/dl) | 103.45 | 2.02 | 96.87 | 9.62 6.58 0.36 | 12.80 | 2.089 | 0.038 
































There were significant changes in iron, 
TIBC, TS, transferrin, ferritin, hepcidin, and 
hepcidin/ ferritin levels after treating HCV patients 
with different regimens of DAAs (P < 0.05), 
(Table 3). Notably these significant changes 
detected 1 month after starting treatment in all 
parameters of iron profile, moreover there were no 
significant difference between the various DAAs 
regimens regarding these iron profile changes (P > 
0.05). Among HCV patients, iron significantly 
dropped from 149.69 microgram/dl at baseline to 
147.01 microgram/dl and 135.40 microgram/dl, 1 
and 3 months after starting DAAs treatment 
respectively (P < 0.05), (Table 3). TIBC 
significantly increased from 319.79 mg/dl at 
baseline to 323.18 mg/dl, and 341.58 mg/dl, 1 and 
3 months after starting treatment respectively (P < 
0.05), (Table 3). Transferrin saturation (TS) 
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significantly dropped from 47.28 % at baseline to 
45.89 % and 39.78 %, 1 and 3 months after starting 
treatment respectively (P < 0.05), (Table 3). 
Transferrin significantly increased from 243.64 
mg/dl at baseline to 246.22 mg/dl and 254.07 
mg/dl, 1, and 3 months after starting treatment 
respectively (P < 0.05), (Table 3). Serum ferritin 
significantly dropped from 267.39 ng/dl at baseline 
to 239.57 ng/dl and 166.80 ng/dl, 1 and 3 months 
after starting treatment respectively (P < 0.05), 
(Table 3). Hepcidin significantly increased from 
5.80 ng/dl at baseline to 6.72 ng/dl and 10.01 ng/dl, 
1 and 3 months after starting treatment respectively 
(P < 0.05) (Table 3). Hepcidin/ ferritin (H/F) ratio 
significantly increased from 3.03 at baseline to 
3.67 and 6.83, 1 and 3 months after starting 
treatment respectively (P < 0.05), (Table 3). 
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Table (3): Changes in Iron profile during DAAs 







































































therapy. 
Mean +SD P 
(ANOVA) 
Iron Baseline | 149.69 |16.070 <0.001 
g/dl (0) 
After 1 147.01 114.522 
month 
After 3 135.40 | 9.357 
months 
TIBC Baseline | 319.79 |24.245 <0.001 
g/dl (0) 
After 1 323.18 123.500 
month 
After 3 341.58 |15.737 
months 
TS Baseline |47.2835 | 7.456 <0.001 
% (0) 
After 1 |45.8987 | 6.724 
month 
After 3 |39.7857 | 3.989 
months 
Transferrin Baseline | 243.64 | 28.06 0.002 
(TF) (0) 
mg/dl After 1 246.22 |27.403 
month 
After 3 254.07 123.397 
months 
Ferritin Baseline | 267.39 | 9.026 <0.001 
ng/ml (0) 
After 1 239.57 | 7.107 
month 
After 3 166.80 | 5.308 
months 
Hepcidin Baseline | 5.809 1.545 <0.001 
ng/ml (0) 
After 1 6.720 1.180 
month 
After 3 10.017 |1.7749 
months 
H/F Ratio Baseline | 3.0330 | 0.092 <0.001 
(0) 
After 1 3.6785 | 0.212 
month 
After 3 6.8391 | 1.050 
months 




















Among the chronic HCV patients, the mean 
baseline values of serum iron, TS and ferritin were 
significantly higher in diabetics than non-diabetics. 
On the other hand, non-diabetics had significantly 
higher TIBC, transferrin, hepcidin and H/F ratio 
(figure 1). No significant changes detected in iron 
and ferritin levels three months after starting DAAs 
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treatment between diabetic and non-diabetic HCV 
patients (P > 0.05), (figure 1). Although there is an 
improvement in the TIBC, transferrin, TS, hepcidin 
and H/F ratio in the both groups but still 
improvement in non-diabetic patients more 
significantly than diabetic patients three months 
after starting DAAs treatment (P < 0.05), (figure 
1). 


137 





After 1 month After 3 months 


Baseline 


Figure (1): Changes of serum iron level in 
chronic HCV patients before and after DAAs 
in diabetic and non-diabetic patients 

All lipid profile parameters were 
significantly changed after DAAs treatment in 
chronic HCV patients. Total Cholesterol (TC) 
significantly increased from 163.67 mg/dl at 
baseline to 165.95 mg/dl and 185.39 mg/dl, 1 and 
3 months after treatment respectively (P < 0.05), 
(Table 4). HDL significantly increased from 39.38 
mg/dl at baseline to 39.85 mg/dl and 41.40 mg/dl 1 
and 3 months after treatment respectively (P < 
0.05), (table 4). LDL significantly increased from 
92.987 at baseline to 95.385 mg/dl and 119.61 
mg/dl 1 and 3 months after treatment respectively 
(P < 0.05), (Table 4). 

LDL/HDL significantly increased from 2.37 
at baseline to 2.40 and 2.90 1 and 3 months after 
treatment respectively (P < 0.05), (table 4). 
Triglyceride (TG) significantly decreased from 
156.53 mg/dl at baseline to 153.57 mg/dl and 
121.84 mg/dl 1 and 3 months after treatment 
respectively (P < 0.05), (table 4). Among chronic 
HCV patients (n=150), fasting Blood Sugar (FBS) 
significantly decreased from 103.45 mg/dl at 
baseline to 94.61 mg/dl and 86.89 mg/dl 1 and 3 
months after treatment respectively (P < 0.05). 
Moreover, among diabetics (n=22), HbAlc 
significantly 


decreased from 7.879 % at baseline to 6.738 %, 3 months after treatment (P < 0.05) (Table 4). 


E Non Diabet 
E Diabetic 
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Table (4): Changes in lipid and glucose profiles during DAAs therapy. 
















































































Mean +SD P (ANOVA) 
TC Baseline (0) 163.67 18.565 <0.001 
mg/dl After 1 month 165.95 18.138 
After 3 months 185.39 18.300 
HDL Baseline (0) 39.38 3.056 <0.001 
mg/dl After 1 month 39.85 2.875 
After 3 months 41.40 2.546 
LDL Baseline (0) 92.987 17.5099 <0.001 
mg/dl After 1 month 95.385 17.2031 
After 3 months 119.619 18.6168 
LDL/HDL Baseline (0) 2.3732 0.4786 <0.001 
mg/dl After 1 month 2.4058 0.4709 
After 3 months 2.9037 0.5061 
TG Baseline (0) 156.53 13.370 <0.001 
mg/dl After 1 month 153.57 12.626 
After 3 months 121.84 13.795 
FBS Baseline (0) 103.45 32.133 <0.001 
mg/dl After 1 month 94.61 19.391 
After 3 months 86.89 8.269 
HbAIC % for diabetics Baseline (0) 7.879 0.6742 <0.001 
After 3 months 6.738 0.6304 








Before starting treatment, ferritin had strong 
negative correlation with hepcidin and hepcidin/ 
ferritin ratio (P < 0.05). At the end of treatment, iron 
had strong positive correlation with ferritin and strong 
negative correlation with hepcidin (P < 0.05), while, 
ferritin had strong negative correlation with hepcidin. 
Triglyceride (TG) and HDL had strong correlation 
with irons profile parameters. At baseline TG had 
strong positive correlation with iron, TS and ferritin (P 
< 0.05). On the other hand, TG had strong negative 
correlation with transferrin, TIBC, hepcidin and H/F 
ratio at baseline (P < 0.05). Although TG had strong 
positive correlation with iron, ferritin and TS (P < 
0.05), it had strong negative correlation with TIBC and 
hepcidin, 3 months after DAAs therapy (P < 0.0). HDL 
had strong positive correlation with transferrin, TIBC, 
hepcidin and H/F Ratio at baseline (P < 0.05) and 
strong negative correlation with TS and Ferritin at 
baseline (P < 0.05). Among chronic HCV patients (n 
= 150) FBS at baseline had strong positive correlation 
with TS levels. FBS had strong negative correlation 
with hepcidin at baseline. Among diabetic patients (n= 
22) HbA1C at baseline had strong positive correlation 
with iron and TS levels. At the end of treatment FBS 
had significant negative correlation with TIBC, 
transferrin, hepcidin and H/F ratio (P < 0.05). 


Among chronic HCV patient’s platelet count had 
strong positive correlation with TIBC, hepcidin, H/F 
ratio and transferrin at baseline, and strong negative 
correlation with iron, TS and ferritin. FIB4 score had 
positive correlation with iron, TS and ferritin, and 
strong negative correlation with TIBC, hepcidin, H/F 
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ratio and transferrin at baseline. AST at baseline 
positively correlated with iron, TS and ferritin, and 
negatively correlated with Hepcidin & H/F ratio. 


DISCUSSION 

A significant proportion (34.48%) of untreated 
chronic HCV patients had iron overload “®, This 
finding was reported by multiple studies from 
geographic regions with different HCV genotypes 9”. 
According to the present results, chronic HCV patients 
had iron overload, which is in concordance with the 
above findings. In contrast to our results, other studies 
reported that chronic HCV patients had no significant 
increase in the serum iron levels, but most of these 
studies tested small samples of chronic HCV patients 
(10,20, 21, 2). Notably, all of them showed significant 
elevation of serum ferritin levels in chronic HCV 
patients. 

Significant decrease of serum iron levels was 
reported after pegylated interferon-alfa (PEG-IFN)- 
ribavirin therapy by some investigators ĉ®, as well as 
after DAAs *), Hemaida and his colleagues * found 
that serum iron overload showed more significant 
improvement with sofosbuvir/ ledipasvir combination 
therapy compared with sofosbuvir /daclatasvir. 
Although significant decrease of iron load detected in 
our patients after DAAs, no significant difference of 
serum iron levels was detected between different 
DAAs regimens. In contrast to the present results, 
Carvalho et al. °%, found that, no significant variations 
were found in serum iron after treatment with the new 
DAAs. The baseline serum ferritin was significantly 
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higher in our chronic HCV patients confirming the 
previous results ©% 2025, 

In the current study, marked improvement of the 
baseline serum ferritin was detected in chronic HCV 
patients at the end of treatment with different DAAs 
regimens. Several reports showed the same 
improvement in the baseline ferritin both at the end of 
DAAs treatment ?”?, and at attaining sustained 
virological response at 12 weeks (SVR 12) 746, This 
indicates the durability of serum ferritin improvement 
after stoppage of treatment. In the study conducted by 
Hemaida et al. °°), they reported that, serum ferritin 
showed more significant improvement with 
sofosbuvit/ ledipasvir combination therapy than 
sofosbuvir /daclatasvir combination therapy. We 
could not find any significant difference in ferritin 
levels among different DAAs regimens. Likewise, 
Bazeed et al. **), reported that serum ferritin level was 
significantly decreased in all patients after treatment 
with different DAAs regimens. 

Serum hepcidin levels reflects the liver functional 
status, liver fibrosis and metabolic functions in 
chronic HCV patients ?®. The baseline serum 
hepcidin levels was significantly lower in our chronic 
HCV patients. This was in agreement with other 
reports “1920, This lower hepcidin level had strong 
negative correlation with triglycerides, FBS, AST 
level and FIB 4 and strong positive correlation with 
platelet count. Interestingly, serum hepcidin levels 
significantly increased at the end of treatment in 
patients whom gained SVR. Moreover, this 
improvement of serum hepcidin levels associated with 
significant improvement in triglyceride level and FBS. 
Taking together, this data suggested that viral 
response in our patients is associated with improved 
liver synthetic function of hepcidin, improved 
triglycerides metabolic function as well as glucose 
metabolic function in the liver. The significant 
increase of hepcidin level in response to PEG-INF/ 
ribavirin therapy previously reported “”, According to 
our results marked improvement of hepcidin levels 
was observed in patients whom responded to DAAs 
therapy. In the present work, no significant 
improvement was detected among non-responder. 
This observation highlights the importance role of 
HCV in modulation of hepcidin expression and its 
consequences on increased iron overload in those 
patients. Moreover, it suggests the hepcidin levels as a 
marker of improvement in chronic HCV patients 
undergoing DAAs therapy. Indeed, a better 
understanding of hepcidin dynamic changes in HCV 
patients may potentiate the antiviral effect in chronic 
HCV patients. 

Type 2 diabetes mellitus duo to insulin resistance 
is extremely common in patients with chronic hepatitis 
C 99, Hepatic iron overload produces oxidation stress, 
a factor responsible for HCV associated insulin 
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resistant ĉ”. Iron overload can worsen insulin resistant 
by interfering with insulin receptor signaling and 
inhibiting the ability to burn carbohydrates in the liver 
and muscle. It is well documented that liver and 
peripheral IR increase, and pancreatic insulin 
secretion decrease as level of body iron rises 8, The 
baseline serum iron and ferritin as well as hepcidin 
were significantly different between diabetic and non- 
diabetic HCV patients in our cohort study. Indeed, iron 
overload was significantly higher among diabetic 
patients. Significant improvement of HbAIc detected 
in HCV patients responded to antiviral therapy and 
this agrees with Dawood et al. °” and Salomone et al. 
(32), Interestingly, the improvement of HbAlc 
associated with improvement of iron overload 
parameters in our patients, supporting the potential 
role of iron overload on occurrence of HCV related 
insulin resistant. Moreover, these results infer the 
added benefit of HCV eradication after DAAs therapy 
in improvement of hyperglycemia. 

The average total cholesterol, HDL and LDL 
values, were significantly lower in HCV group in 
comparison to control group while average 
triglycerides were significantly higher in HCV group. 
The same finding was reported by El Sagheer and his 
colleagues °), which could highlight the complex 
metabolic alterations in chronic HCV infection. 

The changes in lipid profile after therapy 
represented an interesting finding, total cholesterol, 
HDL, LDL and LDL/HDL ratio, significantly 
increased over the study follow up visits. However, 
triglycerides significantly decreased over the same 
study visits. The same findings were reported by other 
studies 9354), 

This study had some limitations like the short- 
term follow-up period which made it difficult to 
predict the durability of such changes in iron, lipid and 
glucose metabolism. Also, calculation of the insulin 
resistance could add data about the possible 
mechanisms of blood sugar improvement in those 
patients. Because of the high efficacy of DAAs, a 
minority of our patients were non responders, and this 
made it impossible to compare the impact of non- 
response to therapy on the studies parameters. 


CONCLUSION 

In conclusion, patients with chronic HCV seem to 
have elevated serum iron markers, which may worsen 
liver injury in which low serum level of hepcidin may 
play a role. After successful therapy of HCV with 
DAAs, the rapid decrease of serum ferritin may reflect 
rapid regression of inflammation duo to inhibition of 
viral replication. Successful therapy of HCV patients 
with DAAs could result in restoration of serum 
hepcidin concentration to normal value which 
suggests a direct effect of HCV eradication on iron 
homeostasis. The change in iron parameters was 
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associated with an improvement in triglyceride and 
glucose metabolism which could reflect an 
improvement of metabolic function of the liver. 
Patients who have achieved SVR have increased 
serum levels of cholesterol and LDL and may have 
increased risk of cardiovascular outcomes due to 
development of hyperlipidemia. 
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